The authors have been studying psychophysiological workload of human interface (HI) with physiological measurements and analysis. In this study, we investigated a kind of mental workload produced by user's unexpected waiting period from the request input to the termination of data processing during personal computer (PC) operation. As the experimental setting of HI, we used interactive software containing easy questions with unexpected time interval between each question. The effects of progress indicator (PI) indicating during waiting period on psychophysiological status of users were analyzed by using finger plethysmogram (PTG), heart rate (HR) and electroencephalogram (EEG) measurements.
The authors have been studying psychophysiological workload of human interface (HI) with physiological measurements and analysis. In this study, we investigated a kind of mental workload produced by user's unexpected waiting period from the request input to the termination of data processing during personal computer (PC) operation. As the experimental setting of HI, we used interactive software containing easy questions with unexpected time interval between each question. The effects of progress indicator (PI) indicating during waiting period on psychophysiological status of users were analyzed by using finger plethysmogram (PTG), heart rate (HR) and electroencephalogram (EEG) measurements.
Twenty university students (male, average 22.3 years) participated in the experiment as volunteers. Experimental task consists of six brief questions about geography, history, literature, science and current topics. The questions were displayed on a CRT of the personal computer successively. The participants were instructed to press a key corresponded to correct answer from three alternatives. Interval times from the response to start of the next question were set three different times which were 10s, 20s and 30s. The three kind of interval were arranged at random in a series of questions. In the interval time, three kinds of condition were prepared: (a) a PI was displayed at a constant speed, (b) no progress status indication (irritative condition) and (c) a blinking symbol was displayed. After each experiment, participants ware asked to check the feeling questionnaires and fatigue questionnaires.
During performing above mentioned task, physiological indices were measured in all participants. EEG was recorded from nine channels monopolarly. ECG and finger PTG were also recorded simultaneously. Measured data were recorded on an MO using digital data recorder with sampling frequency of 200 Hz.
To investigate the attention and arousal of participants, EEG recordings were analyzed as follows. EEGs recorded during the task performance were divided in time segments of 2.56 s. Power spectra were calculated in each segment using FFT. The power spectra were averaged in each experimental condition. The percentages of theta (4 to 7 Hz) and alpha (8 to 13 Hz) wave components were obtained from averaged power spectra. In order to assess the autonomic functioning of the participants during task performance, fluctuations of the HR were analyzed. R-waves of the ECG were detected and averaged R-R intervals were calculated in each condition. To estimate the status of the autonomic control to the vessels, the R-wave of the ECG to the onset of finger PTG asynchrony (RPA) were measured.
Results showed that the theta wave component of the EEG increased in two experimental conditions (b) and (c). On the other hand, no significant changes were observed in theta activity under condition (a). The alpha wave component of the EEG, HR and the RPA showed no significant changes in each condition. In the condition (b), significant correlation between preference scores of feeling questionnaire and theta activities was observed. On the contrary, no significant correlation was observed in condition (a) and (c).
In this paper, the authors reported experimental examination on psychophysiological effect of progress information interfaces on operator's state. In the experimental condition, theta wave component of EEG showed significant changes in with/without PI and blinking symbol situation. Utilizing physiological indices for HI assessment, this experimental method will be available to weak workload estimation. For the assessment of waiting stress generated by unpredictable waiting situation, theta wave component of EEG will be effective rather than autonomic indices. * * * * * * * * * * The authors have been studying psychophysiological workload of human interface (HI) with physiological measurements and analysis. In this study, we investigated a kind of mental workload produced by user's unexpected waiting period from the request input to the termination of data processing during personal computer (PC) operation. As the experimental setting of HI, we used interactive software containing easy questions with unexpected time interval between each question. The effects of progress indicator (PI) indicating during waiting period on psychophysiological status of users were analyzed by using respiration, finger plethysmogram (PTG), heart rate (HR) and electroencephalogram (EEG) measurements. Results showed that the theta wave component of the EEG increased in the non-PI condition, even though autonomic nervous system parameters showed no significant change. Negative correlation between preference score for HI and integrated theta component percentage was observed only in non-PI condition. It is supposed that the PI was controlling theta activity coused by waiting stress in experimental condition. Utilizing physiological indices for HI assessment, this experimental method could be available to waiting stress estimation. 
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